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It would have been obvious to one of ordinary skill in the art to ligate nucleic acid inserts 
to flanking nucleic acid molecules, including cloning vectors, using (covalently linked) 
topoisomerase because topoisomerase mediated ligation and cloning had been taught previously 
by Shuman and Heyman et al. One of ordinary skill in the art would have been motivated to 
attach topoisomerase to the nucleic acid molecules to be joined because it had been taught 
previously by Shuman and Heyman et al that attaching topoisomerase to the end of nucleic acid 
molecules to be joined promoted their ligation by enhancing the accessibility of the ligation 
substrate sites to the topoisomerase molecule. It would have been obvious to one of ordinary 
skill in the art to directionally clone or ligate nucleic inserts using vectors or vector arms bearing 
5-phosphate groups, since it was known in the art that the removal of phosphate from the nucleic 
acid termini is required for ligation. One of ordinary skill in the art would have expected that the 
resulting free ends of a topoisomerase bearing vector comprising a topoisomerase mediated, 
nucleic acid insert is ligated together to obtain a circular vector (i.e. cloning vector) using either a 
ligase, topoisomerase or recombinase because the vector provided the appropriate substrates for 
such ligases as recombinases, topoisomerases or integrases, as had been taught by Pan et al, or 
was a routine matter in the art in the case of using traditional ligases. 

Therefore, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the invention was made. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Konstantina Katcheves whose telephone number is (571) 272- 
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0768. The examiner can normally be reached on Monday, Tuesday, Thursday and Friday 7:30 to 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Remy Yucel, Ph.D. can be reached on (571) 272-0781. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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